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Abstract: 
Genetically modified (GM) food has raised both health-risk fears and environmental concerns. This 
has led some countries to ban the trade in such food triggering a great deal of controversy among 
countries. In this paper we ask under what conditions will voluntary labeling of GM-free food be at 
least as good as a trade ban? And, under what conditions can providing labels for GM-free food be 
protectionist? Our main finding is that the merits of a product labeling policy depend crucially on the 
way food products are differentiated. If they are poorly differentiated from the beginning, a labeling 
policy will probably not function as good as a trade ban does; while if they are already well 
differentiated, a labeling policy is likely the optimal policy for the importing country. Finally, as long as 
consumers' willingness to pay to avoid GM-food is high, a labeling policy is not protectionist. In fact, if 
products are poorly differentiated from the beginning, foreign firms will probably increase their profit 
even if they do not choose to label their products. 
Keywords: Product-labeling, GMOs, protectionsim, trade policy 
JEL classification: H2, H7, Q2, Q28 
Acknowledgement: The authors are grateful to Senior Research Fellow Iulie Aslaksen for her very 
helpful and valuable comments on earlier drafts. 
Address: Mads Greaker, Statistics Norway, Research Department. E-mail: mgr@ssb.no 
 
 
Discussion Papers comprise research papers intended for international journals or books. A preprint of a 
Discussion Paper may be longer and more elaborate than a standard journal article, as it 
may include intermediate calculations and background material etc. 
 
 
 
 
Abstracts with downloadable Discussion Papers  
in PDF are available on the Internet: 
http://www.ssb.no 
http://ideas.repec.org/s/ssb/dispap.html 
 
 
For printed Discussion Papers contact: 
 
Statistics Norway 
Sales- and subscription service  
NO-2225 Kongsvinger 
 
Telephone: +47 62 88 55 00 
Telefax: +47 62 88 55 95 
E-mail:  Salg-abonnement@ssb.no 
# $	
	
3 $  -
## $% &' 
!   ) #*	
( 
 
+
$
# 

 $
-  !)# ,  # $ 
*
  )
   
  (  -
  --  - # (

+ $
- 
 0(  <* $$ 
 !!+
- $!
( 
  ( 
 
$# (  =!
 >

 &=>'  

-
 $+   $
 #)#
- $ (  ( ! 5+
  
# !# #+   
+  > !   =>
#$   $!# $ ## -+  ( !  
-+ 
*


 3 #-   
 $ 
  0,,  #
   ( ! #)#
- ) 
 !
 $ ?,
 )
 !#  $
 ! #)#
- $ 
 -
# 
 
-
   $ )   
 !
$
, 
    
! ! # 	 
@ 
+
$
#
	  
+#  -  =>  $!A6B ? ( 
 !
# 	  )C+ )#( # ) 
$ 
 -+
$

3 (  
## !!  !  !
# 	 ( 
( 
9 ' !
# # 1    
$  ) 

  ( 
 )' !
# 
+
$
# 1 ($  !
 (
 
!   # $ +
 -
# )+ # #
#
 # ( !
  ,  
   
$ )#+
 	  ) #  $   ## ) ##
-  !  !$$
( *( (
0 D)# 
$ # 
  ##
-
  ! ( #-##
#)## !  )
 +#! E	 
 3 A7B %
  !
!(
 ( $
 #)#
- ( )( !  - $
 

( )( ( -
## $% 
 
  ##
-
  ! - ! (
)(  )
  
($
 0#$ ## 
 % # 
  > 
 
 F#!
 (F #)# .
   )
  #)#  
$) ( #!

	## 
## 
-  
 %    ) )#  
 #$
 )  > -+
$
 .
 
 $!#  ,# ; 
 5	 A6GB
(
   #)#  #   -
%
 
 
 # 
 % #
,  #   ($  
$	 
 ! !  ) CH
 
# A<B , (
    
 *#)# -
%
# 

 $-
# ##
-
  ! ( 
+
$
## !!+ -
 

# !!
.
  !!  
  (##
-  I
9 >
 


   $!
 ) 
$ !(
 !


#-  ##  	
 ! #)#
- !# +
-  
(  
! 
 ( ! )  #  -    )
  *
!   $ #( $/ 0
 
  

 
 !)#
!

- (  +#
 #)#
- $ ( (   
 
# 
, # )
 ( =!
 >

 
  ( 
 
$# (  
 1 ($ GGG
 6""<A6B


! ) D  !
/
 !
 ( !   $# (  !
+ $	 ( $
	
 ( ( !  $	 ( !	- (  $
 ) 
( ! 
 
 D ) $!( $!
 3
( !  (
 1
  !    !	-*

- -
  ? + ( 
  $#  !
+ (
$	   
 !#  D
# 1

 , $!#
  ! $	 !+ !% 
   ! ( !
$
 
- !#   !%  ( ($  (-
 !  
$ !
, 

 (  
! 
 ( 
 
 ) )+ )( !

 !
 ( ! 
 
  !! (  !  
 ## 	 	 3$ $ %
  J#  !!# 

-   
  
$  %$4 ! #$  
*

-  ! #)# $  -+
$
 $	  !)# ( %$ 
$$  !  
-  
! 0  # - ( !*
  1
#  !   

 (  
! 
  (
! ! $ )$ +## 1
 
 
  *
D
## 1
 5
  
# ) $

 ( 1



  $#
,   ## +#! 
 ( # # 
#D
-

$4 $
 ( 
+
$
# I# 
 $# ( ! +# (*
(

  ( 

 
# 
 
-! AB 
 0$  #
AB6 
 
+
$
# !($
   
# $

 (  !
1

  
  # %$ $ $!## + )
 $	*

- D !%   $  
+
$
# 1

  


I
# 
 
# ( !
$ 

   

 (
! #)##
- $ # ) +#   %$ # 
# 

 !% .
  # $

  )  
# 
  $#
 ) D
# 
 +# 1

 +
 
 , A66B 
 %  
#D   $# 
  )# 
  !!#
 ( +


 ,4 	 (
 
 	 AB
? $   #-# 
  $
-  (##
- !#
#
+9 .' ) $ -
- 
 #D
 (  
! 

$!   )
 
 $! (  (  ..' ) $ -
-

 #D
 (  
! ) ## $! (  (  ...' 0$
$ -
- 
 #D
 (  
! 
 ## $! ) 1
 !)# !
 +#
 *( #)#
- $  .K' ;
 ($
-#
 
 $ -
- (  
! !
 
 $! ( 
(
60 (   	
 
 ALB   
# 
)
  !+ 
 
# (

$4 $
 ( 
+
$
# I# 
  ! D
# 1

 $#
    
 
#D
-  $
 *#)# .
  $#   #)# #
+ !#  $ 1   +#
 *( #)# .
 )   
$
 )#  
(  ! 3  $	 $   $ 
!

 (
  ! $ !  +  #)#    1   
<
?# $!
-  )
 
 ) !
 
 $! 
  ( ##
#	# +  
I
 ( !+	
-   !  ! $ )

  +#
 *( #)#  $ #	#  ) !)#   
-
 -$ 0 #  # #  #
-    (  
$


 !#  #)# 
 ) 
 
  ) !
 , ) )# 
 !
$    %

 	
 ($ 3 
  A7B
, %
  $ !# $  ) !
 
   (
 
$
 
 I
 ( 

 
 
+
$
#   
 !#

 # $! ( ## !  ## 0 !# $!# #
) 
  # 
 (-
 !% +$!
  $ #( -

($   (  $
3 ( ##  #   
 $
    ) (  -+*

$
  
  *( #)# 
 -  ) %$  C 
$ %$  !  #)# 
  
(    )
   *
$ )
 5+  $ (  ! #)#
- !# !
 ##

   ( !  1
 .(   !# 1

($  )-


-  #)#
- !# ## !))# 
 (

  - 
  )
2 # (   # ## 1
  #)#
- !# 
#	#  !$# !

? !    ( !
$   ! ( (
-
!% ($ (-
 %$  $ %$ ) 
-  - $

+
$
# !# 
$
 0$
-  $!    )

    #)#
- !#  # #  I## $(#   (-

%$ 3 !+   !+ ##
-
  !  +  (
 J
# -  #)#
- !#  
+ !

% &		 "	  '  

 %
   )#-# 
I  
+#+ %# 
(
( (

# -
  ! )
  ! 
+# -
$ 
##   
-  !# -
 ($  ## ( 
 ! 



-  
  -
  ( 
 !  !# )#
  !  ) 
 , 
I  )
 #
!!# 
 ( !
<
 $
  !
 (  
 ! # 
 - %#
# 
 )
# 
 (   ( $# !  # 
 
 
L , !
   # 
  ! ( ( $ 

)  0+ (  #$  ## ) 
 $ 
# ! 
 )+ ( 
 !!  + )
 

 +
$ !  )
  #)#    1
< 
#-  !)# ( $(
-  #- 
$) ( 9 ! 
 !
*

- $  

 # (
- 
 ( 

 )*+ 

) 
 

 

  
) 
 M
- 
L .
+-
 
      (  
 ) $## 
 $# #
($ #  !  ) $ 
 >N""@  !% +
- $

 
# >NO""@ ALB .
  > !
 (  ! # 
 ! 

 ( <LO $##
 !
 
 6""A"B
L
# !
 ! A67B .
  !!  $!# !  !
# -

($  )   +
- (  
-

5+   -
- 
$) ( ! + ($  ! +
)
 
 
  $	 
   I
 )  !
#
	  $
 # 
  
+
$
 + )
 O
%(# ) 		 	 *	
? ( ! $
( ($  
! + # 1
 ) 
  (   

   
 

 
 
 (
 !
# # 1 0
-   !!

 (  + 
 ( + # 1  #
 (  0 
 
(  

# )#  0 $ 
  $ ## 
  
-  


 
 
!)# 3 

 $ ## $ !  

##- )
  
 #
- $  $- 0#- $
 
-
! + )
 $!#$
   
 
#   
!!+ !  ## ( .
 GG 7 0$
  ( 	
-

 	
*

 ( +   $ ($  )
!  (   ! ( ( +  )
  + L 
AB A6LB
0
 

 #   (   
 ##-
  !
 
 
 ##- 
 # ) 
## 
 
 
 (
! AB AGB A6OB )
 $%  D# 
 -
 ( 


+ )
 (
  ! D#*
 !
 (    $- --
##- 
 A6B
3 $  ! 

 -
 (   ## 
) *

 

 + )
    $	 -
 # $+ ($
 !  $-
$ 
  $
 

# $ 
 #  


 
 
) 
 A<B A6"B
.
 
   # 	 $

 )+  $ #  $


$ +  !(
 ( *## 	  , -
- $	
( #-# ( 
 ) =! 
  >  
 +
 (  
*
$ !(
- 	  ## 
  #	    (  
! 


#  %# 
 
 ## #	# ) ##
-  !  + 

!
%(% ) 		 
'	 '
?  
  
+#+ !
# 
+
$
# 	  # 
+*
# 0 $C 
+
$
# 

      !
#
  
  
  ) *## F!F  ?*
	 AB , 
 !!
 ( -
 FMF ($  !   (


 -#! #
  
 	

 
 - -  !

O=
$ 	 (  + )
 #   , *##  $!

+ 
  
$) ( 
*$!
 )
 !   F*
 
F
F
# 
F 
 F$
 FAB ,    (   #4 (
!!# ## ) %
## 
## 
  ( #- %$4 

O
 AOB .( ) #
  !   

  $ 
) $ ) I  -
 ## 1  
+
$
 
-*
+#
0
 

   ! -
## $%  !# ! $-
!  +#
 ( F!)-F + L"" ! ( 
 + +#!

  
 A6B 0  # 
- 
 #- $
 (

 +  ) ! --
-  !
# + #
0!
 (  ! $ #   -
 + 
 $!


+ ( ! .( !##
 ($  ! )#  !## 
 %# ( -

!#
 
 (#D $ $
 (   ! $ #$# $!
  ## #
    
I -
 +
  ( 


IA6B .
 $ !#   $ ( 
 ( # #+
 #+ !#
  -
 M # !)#   !

 ( 

 +)# # ( -
 $# 
 
I
#  #
#
 # ( !
 
  #
- $  ( $!# 0#	
 
#A6B
 ! # + !
#  $  # )
 
  %#
($ $)  
-) .
  GGG   !  !##
 ($
 
*
 
   
-+ 1 
 
 )M #+
AOB , !  !)#    # !
  # #+

 

-  )#-# + !
- ## #
! 
 $

  0#- #   I
  !A6<B $
 ##
$  )#+    $ 
   # +  1
 ( $!# 0#	
  #A6B
.
   $#  !
# 
+
$
# $- ($   ( 

!  $	  (##
- $!
9 .' , -
- (  ! $
+ -#)# 
+
$
# $! #	 +)# # ( -
 $#

!

 (    !  # ..' , -
- (  !
$ # + ## 
+
$
# $! + (  
#  

   !  -
 
  
 
 I

%(+  '
  	  
 
 
? $  
$  

 )  !
# 1 ( 
( 
 $
 #  ##   
+
$
 5
 -+
  ## 


 
#
-  !   $ 
$ ## 
 -
# !(
*( ( 5+  
    !# 
$  ##
-
 !  !$$ (  ( ( !
 
  
$4 !
# )#(
)  !
# 	 (  ( .
   
$ +# (
I# 
-   
 C-$
 
$4 +-
 # 
 !  )C+ )#(   
?  
 ) 
$4 ##
-
  !  + ( !
  
!9     
($# ) 
   ?# 
M 
$4 )C+ )#( )  
 (  !
#
	 
 #+ $    !$ $
-  -
# 
- (
 !(
 ( *( ( 
  !!#

7
+ , '
, $# 
 (  *- -$ )
  $ -+
$
 
!
+ $ ( $
( 
  !
+ (-
 (
$
( !
-   $ $	 ( $ ! ( !	- (
, !
 ! (  !
+ %$ $ 
+#+   (
 
! 0 -   $ -+
$
  !#  
 (  
-
 0 - 6  $ !
+ %$  

 (-
 !
+ %$  $#
#     

! 
  !
 ( ( ! 3
## 
 -    %$
$! 
 ! 
  $ $	 ?#   !( 
($

$
-  $ -+
$
 
  %$ $ 
$ 


	
  )+  

 (  
-
 
  ( !
+(# -
'
? $    ( ! #D 
!   -
 ###
3    ! ( 
!9  
 *( ? $!# ## (
$ ($ 
  $  
-
 F (F 
 ( $ ($ 
*( 
-
 F*( (F     )# !! ( 
!   

- # 
 
- $# !  
-

 ! 
  !

- *( 
-

E  
  
  ( *( 
! ( ) %$ E  !*

   (  
! ( %$   #  !
   ( %$ 
       !$ M
- !
#  $$ )

 %$  !  #D
-  
! .
 
 
  
## + 
 

 $ 
 
     #-
# ( !
 #	  > ( 

   (  
! $ )
! 
 
 
  + ## !
   
! ?
# $  	 
, 
  (  %$  
9
 

 ( !
- *( (

 ( !
-  (
 &'
 

 ( !
- *( (
 ( !
-  (


, !% (  %$  -+
 )9
                 &6'
    ! ( !     
 !
  ( ! 

       $ $
 ( !      
E#  $   (-
 %$  +
-  $ $	
($  ! !
 
 , 
 
- 
  
! $ ( 

 ## 
 1  !($
 (  (-
 %$ 
 
  $	

+(% '

E	 
  5##
- $# ( D
# 1

 & - ,# A"B
!- 67G'  $  
$ ) 
# 
 
 (  ( !

 I
 
  ! 
   $	  (## + 5
 #
$
  I#   
$) ( 
$   
$#D  
.
   
 (  +# $

 ( ! 1



$  
($# ) +  
 I 
 (  #
 ( 

#
-  
  5##
- $# = 
$4 )C+ )#( ) 
!
# $- (  
!    $ #
-  +#  (
 
 I #  #
 (  
$ 
  D
# )$
#
 (  
 I !
  $ !( )
 !#(
 
 
 M+ !	-
- -
 
? $  ! + 
  D
# #
 ( 
! !   

 (  
! , ! (  $
%$  #      ! (  (-
 %$  # 
     
 (  )$ #
 
  
 I , (  
!  #   
 (  )$ #
 $!#   !
+ 
  $$D  D
# 1

 (  ! ?
$   ) -+
 )  
   D
# #
 


) 
-  

- - % 7
E     ) 
 ) #
 
  )$ #
 (  

I ,
   #  
$) ( 
$ 
  
+#   #
-
 )$ #
 
  
 I , - # ($ 
$
- 
 

(  $ ! #    (  
$ #    
9
	  	  
 	 &'
  $    # 
 # ( 
 )
- )#  -  !
#     !   )
 !#(
 # I#  
$ !( ! (  
$   , !$  
 !
 -
# 
- ( 
$4  
  D
# $

  
!(
 ( ( M+  ( !	-
- -
 #  #
 
$  (  !# 
$    ($  $ !
   , !$   (
 
  		  !$

  $   		 
, $ 	   )
%  + )  
$ #  
($ 
$
-  *( ( ! .
 !# 	   )C+
)#( # )  
$   )  +
- (  
! 

   !$ $
-  -
# 
- (  !(
 ( *
( (  # $

    )
% 	  
# +
(  
$ 
 )    !  ## *(   
 (  *( #)#  )+ 
  !  ( ( 


- 

!  )

 )  -+
$

7? !
 ( ! 
  5##
- $#  
 ) 
  ! ##
  $$D  ! 1

 -+
 I 
!
  
,# ! 6 A"B ? $ I 
!
   )#
G
, !$ 	   

 # $  ## 
$ +
($ 
$
- 
 
 ( ( .  $  
! 
 ( 
! 


- *
!
$##  - # (  
$   ($ 
$
- 
 

(  (-
 ! #    9
	  	   
 	 &<'
  $    
  # 
 # ( 
 )
- )#  -
 ! #   
 )
- ($  (-
 %$
E  
 
+# 
$4 !#    1
 )*

 
$4 ##
-
  ! 
  ! ## !  	 
	        
$ $	  ! 
 ) $$D
-
 !# ? ##  
$   
1
 )
 )
- !*
  
   	 	 
 
  #
 (  $-
#

$ )  , #
 (  $-
# 
$ 
 ) (
 )
I#D
-  !# ($ )
- !  
 ($ !   ?

!  I#  !   

  )
 (  #
 (
 $-
# 
$9
 
   
 

 &L'
  #
   
!

 (  
 
  
 I  +
)  +# #
    (    +  
 I 
 

# ! ( D   0## 
$   #( (  #
 -+
 ) &L' )
 $ ! 
 ## 
$   - (  #
 -+
 ) &L'
)  (-
 ! , +
 (  $	   (  

) !   *(   


-
?
 !  1
  !   

  )
9
  

	 

   
 


 &O'
, -
 
 (
 ( 
  !+ 
 !   *( 
 !
   
 
-+ (  	  !

- 
  +# ( 
   

I 
 ) + 
  (
$
## 1
  .
 3-  
+ 
  #
 +
-  $	 -+
 ) &O' 
    (
	  
 	   !#
 )#9
"
3-  , +
 (  $	
Horizontal domination
0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
x
λ

Vertical domination
0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
x
λ
.
 3-   $ %$ ! *( 
  (-
 %$
!   
! 0##  
$   #( (  #
 %

) &O' )  $ !  ##  
$   - (
 #
 )  (-
 !    $       

$ #    
 ## 
# ) ($ %$  (    

?
 !  ## 1
 ($  )-


-    -
$!     
 	   $	 ## ) +  
  #( !
(  %- #)# FD
# $

F # 
 !  !#
1
 ($  )-


-  
    $	 ## ) + 

  - ! (  %- #)# F+# $

F
  
  +# $

   
$ !#    $
) ($  $ %$    !+     )+  
 &


 (  #
 &O'   *' 
   
 
  *
D
# $

  $ 
$ ## # ) ($  $
%$ 
 $ 
$ ## # ) ($  (-
 %$ 
!


(   ,  ## 
$   #( (  

 )
 
)$ #
 &  ' 
  +
- #
 &O' ## )  $ !*
 
!

 (   
 ## 
$   - (  


)
  ! #
 &  ' 
  +
- #
 &O' ## )  (-

! 
!

 (   , 1
 
   ) $!


 ##
-  !$# *( #)# !
 - (  %$
, 
!
  !$  
 ) 
$#D    #
( -
#   ## ) !! 
  $

- ! (  !!
+(+ , '	 
'	
, -+
$
 $$D # #( ) 
-  !# ($  #*

+9 .' 3) $ -
- 
 #D
 (  
! 

$!   )
 
 $! (  (  ..' 3) $ -
-

 #D
 (  
! ) ## $! (  (  ...' 0$

$ -
- 
 #D
 (  
! 
 ## $! ) 1
 !)# !
 +#
 *( #)#
- $  .K' ;
 ($
-#
 
 $ -
- (  
! !
 
 $! ( 
( # #( 
 ( 
$ !# ! !# 
 
 ( )  ## 
  -#)# 
+
$

E  )  --- 
$4 !# (   +9  
	   
           --- 
!
 
   --- #   
$ ( 
 )
- )#  )  $
!( ! 
  D
# $

 3    ---
)
% ($ 
$
- *( ( & 0!!
  
 = (  $!#
+
 ( )  
 '
##  !!
 
 
 !# !	- ( $	 ## +
+ ## 1 
 --- $
 (  
! 
 
 #	# #

  
+
$
 5+ 
   !!

- 
  $	  	

 ) !
+ ( ##  $ !	- ( $	 $
!#   
! # +  -
%
 1 
 ) ## 

-#)# 
+
$
# $- 
 !# (  # D (  $
( $	  #- &#	  => $	' , ! 4 1 
 

+
$
  
    
+ 
+
$
# $- (

 
 D (   (  ! 
  !# )
 (  !
  $
 -$
 0 # $

   - 
+ +
4 $!   
+
$
 
 
  
    )C+
)#( (  $ -+
$
 )  !
# 
+
$
# $-
3  $   - ! (  ( ## 	 	 #
  -  (  
!  ## 	 	 #   #- 
 (  ! E 
  	  (##
- ($9
 


 
   

 ( )  
   
 

 ( 
#   
  ( 
#   
 ( )  
   *(
&7'
   M
-  $ 
4 	 
  !
# -#)# 
*
+
$
# $- 
   M
-  !
# ## 
+
$
#
$-  $- 
%
   $ 
    +#

( ## F!)-F 
@ F!F , -$
 
  
+
*
$
# $- (

   ! (  ( (   +
 
     
   
, $)#  
  # !
 (  ( 	
- !#
  $ 
 - 
 
#
-  (-
 !

 - ( !   $ 
 ?    -
#
-+
 
 
  #+   
  (##
- 
 ##  

+  
          ( 
1 ( $ !# 
  -#)#  (  
!  $
$# 
 
    
6
, $ #( (

  
9
  	  
     
    &'
  % %+ $  
$ !#   $   !%
(  $ %$ 
  # $   #+# ( 
+
$
# $-
  ! ($  

 	 ##  $ 
 &' ## !
 
 
!#  (  $ -+
$

? $   (-
 
  
# 

 )  )
%
($  
*    !% (  %$  ($ !
-  
$ 
9
    &G'
. (##   )C+ )#( (  (-
 -+
$
 $ )
    
   
.
  (##
-  #+  $# (   $C    
 
 ! ##  ## 1
 
   
 
##  !# 1

. &
	 
  *
		  
?
 
$ $	  ! 
 (  ! $ - 

!4 D
# ! !
 )  +# 
  #+  
+# ! !
 )  +# 
     !  ##
1
     +
 
 , A66B 
   + 	

 $
 
 $!# # ) )	( # $ ($ 
 
  

? 
  D
# $

   
 #   +#
$

  
  
 
 
   %  
  

 )
 - E  	  	    
   + D
# $



 #  	    	   
   
## #
  
-$  )# & 0!!
 '
.(# , 	
	 ' , /
	
  0
'
,  ( !)# $	 $ 
  $#9 
   )
%$ !  ( 
 6  ) %$ ! *( (

   %$  ! *( ( # %$  ! 
( 
 
 <  %$  !  ( # %$  !
*( (
.
 
  
 6   
# D
# 1

 
 ! 

   
  $#  
#   5##
- $# & - ,# A"B
!- 67G' ?# 
 
  %$ + $$ 
  (  
!

 
 6 %$  $$ 3 
 
  %$    #+
 +
- 
 
I
#  - $	  
  # ! .


 6 %$   $ ! 
   $	 I##
.
 
  
 <  !  
   1
 
 )
D
# 
 +# $

 $
 (

          

$! )  -$
 
  
I 
* I#)$ ##
) (
 
  
$ -$
 & 0!!
 0 (  +

( $
 (

' , # (   
  C $
M
 (   !  %$ 4 
  
!    

  , # (  *- -$  $$D 
  (##
-
,)#  & 0!!
  (  +
'
,)# 9 	 I#)$ !%
	 $  $ %$ !% 3-
 %$ !%

 
 
#



 



	








	

 6
*( 
#





 
3$  *(
3$  



















 <
3$  
3$  *(





 

	





 

	
.(% , 	 '  
 

 %$ +  ! - 
  - !9  ! *
( ( 
  !  ( 
  !1  $!#  
!% ? $  %$ 

 $$  ! *( 
$ 	
 ( -
 ($  -+
$
  ( ! ## 
*( , (  -+
$
 
 ($ -#
 &# #
+
.K'  !
+ ( $	   #	
-  ## $)#  !#
$!# ( + #
      +
- (  ( *(
( ## )   (  $	 
  ## 
 !   $	 (
F#$
F    $	   ( 
#

   
 
  $ -+
$
 $!  )
 
 )
$ !
 
 $! (  (  %$ 
 
# !

 ## *( ( &# #
+ .' 
I
#  ## 
# )
$ # *( ( 
  $ $	 
 
$   #
+#
 (  *( I# ## #	# #
# #
+ ..'   F() $ -
- 
 #D
 (
 
! ) ## $! (  (F ## # #  
 !#
$	 $ , $ %$ ## +  ! *( ( #
 (-
 %$ 

  ) 
 !
-  (  $!

?   $!
 ( 
 
 O
<
  
  (  (-
 %$  $$  ! *( ( +

(   !%)#
3
## 
  *( #)#
- !# &# #
+ ...'  *
#
- I#)$ $	 $  
  -(  !

-

  #+ $-
 ( 
          
 +  !
( 
I  I#)$ & 0!!
  ( $ #'  
 $ 
 !
  +- )
% ( *( (  $  
-+   +
- ( %$  )
 *( 
! 
  
!
#    -+   +
- ( %$  )
 *( 
! 

 
!
,)# 69 
*- *I#)$  *( #)#
-

% ($ *( 	 $


 
     *(
  
 	 
 	    3$  *(3$  


 	      
  
 $  !# #
+  
   
#
 !)# $	 $ 
  $ $	  
  6

   #  (  +- ##
-
  !  + *
! 

 - 
- ) %$ ##   ! *( ?
 
-
  ) 1
 ($  +# %$   ) I#   +# %$ 
 
+# $

    !!
- 12    
 
	  ,   ##  %$   	  	  
( 
  -  # ! *( 
   
  

%
! $!
 
  	  ##  %$   1


   $	 ! $!
 # % ?
 ! # 
## 1
       $
 5+ 

!  !# 1
  ##  
  
 
  
	  $
 & # ,#A"B ! 6"*6'
?
 

-   *( #)# 
 ) D  !*

$  
  $!  !% (  (-
 %$ (  

!#   !% (  (-
 %$    !# , -+
   (##
- !!
9
&
	 #  	   	 	  
 	   	
    	   		!  	   	 	  	
"  	 	   #$	      	 
0  )
 # 
 
 6 & ,)# ' # 
 -#
 #

 
  )+ & ,)# ' .  
      % ! (
 !!
 # +  
 ! $ # # 
 -+

  $ %$  
  *#)#  (-
 %$ 
 
L
)
 !
-  *( #)#  ## # 
  $ $
   )
  
 !
-  *( #)#  
   $
#   - !% 
 
  ) *( 

.(+ , "
		 ' '
 
 
?#  $ (  !# # )
 
 
 -#
  -+

 $ (  #)#
- !# !
 
  !$   
  .

  %
  !$# !#  -+
$
 $ $!  #+# (
#( 
  1
 !# 
  !+ 
)# 

E 	  	   
 
$#D   D ?#( 
  1

!#  
 -+
 
  )# )#9
,)# 9  $ #(
 -#
 

*( #)#
- (


 	   
	 

  

    
  
  
,# )
 

*( #)#
- (


 
   
	 
 
  
 $ )
 

*( #)#
- (
  
 	 
 	   
	 
 
   
  


	
	
   
,
!  
 !
# 
+
$
#   $
$D 
 
--- )
% ($ *( !  $$D 
 ) !
 *( ,
!   $
$D 
 
  
 !
 $$  !   
 I# 
 
  
 I
 + #   $# )  +# #
 , ## 
$ )
 !   #  $ 
   $

 
  

 !
   - 
  
 
 # 
  
# 
!  ( 

 #	
-    $ 
  !
 (
#(  +    


   



 


 
, !$# !# (  $ -+
$
 ## !
 
  #+
$-
 ( 
         
  3#  !
  #

    
       .
     
 

 
  $ !#  
 1 
  #+# ( 
+
$
#
$-
O
.(. 	' 
.(.(# 1		 
'	 	
0  *)	
- #  $   $ -+
$
 !( 
*( #)#
- $   # )
 
 #( (   !#
!
  I# 
  *( #)#
- $   $ )
 

#( (   !# !
  I# +  $  
$ -+
$
 !( 
 -#
   *( #)#
- $ 

#( (   !# !
  I# ? 
 +  (##
-
!!
9
&
	 % %   !   
 
   !  #$	 
   			 
!   
   	
&
( ?
 
 
     *( #)#
- $ -+  $
$   # )
9 *( 
#
$! 
 -#
   *( #)#
- $9 E 
  

  +9
	 
 
  
	     

 
 
  
       


 
  
    
  	  &.
 (  # (     	 '
$!  $ )
   *( #)#
- $9 E 
   
 
  +9
	 
 
  
	 
 
   
   

	
	
   	
 

.
  (  
 !# 
  ) !
  $ +9


 
  
      
 






	
    -
 
 #( ( 
$ 
   ) - 
  # 
 !% (  (-
 %$
 
-
-  

 
 ) 
 9
 
  
 
     
   )  &.
 (  # (     	  ' 3  	

 ( 
 
   (-
 %$ ## !  *( #)# 5
 
!%   $ )
 $ ) # 
   *( #)#
- $
##  #
-  
$ +# *( ! -# 
 
 -*
#
 ## #  
#  ! $ 	
 ( -#
  )#
3 
   +  !
#  
M  -+
$
 !+

 *( #)#  #  #  $ #+# ( #(   
)
 &-
-   (  !
#  
M'
&
	 + %   !   
 	

  

!  	  
			 

&
( ?
 
 	

  

  *( #)#
- $ -+  $
$  
 -#
9  
#
7
$! 
 -#
   # )
9 E 
      
 )+9
	 


  



 	 
 
        
       
$! 
 -#
   $ )
9 E 
      
 )*
+9

	 


  





	 
 
   
   


	
	




	
	
	
	
	

   (  



 


0-
 
+#  #
-  
$ +  # +#
 ( *(
! 
  
+
$
# $- (   !+  ) D )
) -+
$
   
 !)#$  
 -#
 ## #  
#
 !    *( #)#
- $ # + #  
$ #+# ( #(  
 -#
 
 
 %$ # + 
 
!  *#)#
&
	 . %   	!  !

  
 	 
 	   !
 #$&	   
   	  !   	
	   '     
  ! 	  

  	
?
   
$  P( #)#
- $ -+  $ *
$   $ )
   
#  $ %$ ! *(
5
  
4 +  
  $ )
 ? !   
(  !!
    
$# $!#  ##  
 ( 
  !#  $ )  !$# !# E   +
-
( 
-  
!    ) I#  
 
  

,)# <9 ?#( * 
 
+
$
# 


 , )
  -#
 *( #)#


  
     
 ())( 
 



  
     
 
 (!)*+  


  
     
 
 
 ()*,
, !$# !#   $!D 0#-  1
 

#( #+#  + $##  !
 $-  %# (   - 
 
  #    1
      )
 $ $
 
 !# 
  )
 $$D  --- 
$ )
% ($
*( ! &!  )+'

# 
 -#
 $ )  !$# !# (   #   

 #     1
  =+
 (  $ %$ #
## !  #)#  )
% ## )  $## $!   - 
&  
  $# )+'
,# (   #   
  ## )+   1
   
 *( #)#
- $  #	#  !$# !# ? !  

 -#
   
  )   ##  $ %$ 

! *( 
 
  $!+  $!+ !
 
 
 
$  +# *( ! ##  )#  )  (
! & )$  )+'
E#   !)#    
  
$# $!#   )
 
!
 &!  )+' , -
 
 #( $!   *(
#)#
- $  
# 
 #  (-
 %$ # + 
 


  *( #)# $ $!    )
 
   

 $ -
   *( #)#
- $ $!  
 -#

 
 #  # (  (-
 %$  
   $## 
 
-
 , # # (  )$ 9 , $ -
   *
( #)#
- $ $!  
 -#
  
 #  # ( 
(-
 %$  
 5
 
 )   *( #)#
- $ 


)   ) !

.(.(% 1	   
'	 	
.(  $ 
  $##  !# ## + ## 1 
  #
-
- (  ! 
   (  # . ( $ 
#  *
$  
          5+
!# 
 ## ) )#+  +  -
%
 1 
 ## 
+
$
#

?
   -   
 
    

- 
- 0 *(
#)#
- $   !( !# 
   !#  
 !

## 
 
 
 
     ## 
+
$
# $-  I#
 D   #)#
- $ 

-  !+ 
+
$
# $-

 
# 
-
   (  #)#
- $  
 -#

+  #)#
- $   $ 1 
 
+
$
# 
  $ )
 
 
 

-  !+ 
+
$
# $-
#+   (  $ )
 

-

   
 
   #   
 	

  

 
 -#

$ 
 #
- )  !( !# 
 
 
 	

  


 %$
#   *( #)#  # )
   $ )
 $ ) 

# #
+ , 
   )   )
 
  $ )

$!+  ## 
+
$
  
  # #( (

 (
 $ 
 & ,)# ' ?#   )
 # ) !


  (-
 %$ # # 
!

 (  + 
+
$
#
  $ )
  
 !
 
  $ %$ # #

  $ )
 
 
 	

  

 .
 (    
#  
 
 $ )
 $ + $ $
?
   
$  

  
 	 
 	     ## +
  P( #)#
- $ -+  $ $   $ )

5
  
4 +  
  $ )
 3   ( 

-#
 )$ 	 #   (  P( #)#
- $ 

  (   )
 ) )$ 
- 0# 
 )  #)#
-
$ 
   )
 #$
 ## ## 
+
$
# $- 

  
 	 
 	     #+ )#  
 
- E
G
   
 
  
$# $#
 )+ 
- 9
,)# L9 ?#(* 
# ## 
+
$
# 


 , )
  -#
 *( #)#


  
     
 ())( 
 



  
     
 
 
 (!)*,


  
     
 
 
 ()*,
  
 -#
  
 #
- !$# ( 
 (   
 
 *( #)#
- $  )$ !$# (  (    #
   )
  ## !
 &!  )+' &, !$# !#
  $!D'
.(.(+ 1	 	    
'	 	
E#  
   
 $ !# + ) ## 
 -#)#

+
$
# 
I
    
     


 # )   $ 
   $C !# 
  # (
$	 
 
   ( !# ## + 
 1 
  # -
-
(  !
	
-#  !$#  ( !#  ##  *( #)#
- $

   -   
 
   0 *( #)#
- $  # 

!
 ## 
 
 
 
    )  -#)# 
 ##

+
$
# $-   *( #)#
- $   #   
 )
 

- 
-
?# 
   #   
 	

  

  -$
 (  
)
 )$ ( 
-
 .( 
 	

  

 
 %$ # 
 *( #)# 
   )
   
# #
+  
 
 ! ( -#)# 
+
$
#   $ ($ (-
 -
- ( 
! 0-
   !# # ) !
 
  (-
 %$ #

!

 (  + 
+
$
#  0 $ )
   !)#

 ) #
 
   . # #$
  ## 
+
$
#
  -#)# 
+
$
#  
  

 ) !
 

 (-
 %$ -
 
  $ )
  #
-  
 	

  


?
   
$  

  
 	 
 	     
( 
 -#
   (  $ )
 
   (  P(
#)#
- $ ## )$ 	 #   (   )
 )$

- ?


  
 	 
 	    -
 
#   )
  )# 
  -#)# 
+
$
#  )
-  ) (-
 -
- ( 
! E    
 
  
    
   
   
 

$# $#
 )+ 
- 9
6"
,)# O9 ?#( * ) -#)# 
 ## 
+
$
# 


 , )
  -#
 *( #)#


  
     
 ())( 
 



  
     
 ()(( 
  


  
     
 ()(( 
 

  
 
 -#
 
  *( #)#
- $  

#
- !$# ( 
 (   
    )
  )$ !$#
( ##   3   )
  
 #
- !
 
 
-
 
 #( $!     !# #
+  )$
$ -G
2 &
	 
 
 *
		  
.( 
$ !+ !  ) 
# 	# 1
 
  *
D
# $

 $
 $ ) 	
  
 $!# ( 
# ) 
  
 .
 -
#      
$)- 
*
#
  +# $

 .
 !#   
  - (
 %
   I#) 
  
 - (  -$
.
  $# 	   
    &$$)  
D
# 1

 !$   %  
' .
  0!!
 
+ #+  $# (   
   
  
  	    	 
 
   + +# $

 
 $	  
# (
 $# )# ,)# 7 -+  !% (  $ 
 (-
 %$

  ( !)# 
9
G
   
   
 

+#  
#  
 
 -#)# 
+*

$
# $- #
- ($ 
- ) 
  $ #( (

 ,
!#   $+ )  !! # ) D  # 
( 

 AGB .(  
 
  (-
 -
- (  
!  
 	
 


 
 $!
- $ #( 
  1
 
 
 *#)# $
# ) !$# (   )$   
 ,)# L )+
6
,)# 79 	 I#)$ !%  +# 1


	 $  $ %$ !% 3-
 %$ !%

 
 
#



 



	








	

 6
*( 
#





 
3$  *(
3$ ( 
	




	





 <
3$  
3$ ( *(
	
  



	
  



  ( ) %$ ! *(  ) %$ !  

! !%   
  D
# $

   ,)#  ,

)+  +
 ( 
#  $ %$   *( #)#  *
( #)#
- $ $ # 
  !! ( !
$   
(-
 %$ 
  !% (  *( #)# $  

3 

 
 
 
     (-
 %$ +
 (   
 !
 *( #)# ## 
  #   ,  $ 
 )(  #)#
-
$  
  #
-      

?# 
  	    -  ) %$ ! 
*( #)#  #
-     # #+#   
   
	  ?
   - 
# 
 (  %$ ## ! 
*( #)#  
 ($  (##
- )# & 0!!
 6 ( $
# $
-  (  %

 (  
 '9
,)# 9 
 - *I#)$  *( #)#
-

% ($ *( 	 $
   
 Q
      
    Q
   	   *(
     

 

Q
   

 
 3$  *(
3$  
 !)#2 + +
&   # +   '
66
, 

 (## 
 
+ !
9 .(   #  )#  


   +
- ( !
- *(      -  ##

  ) 
  
 
  
 %$   !  *( #)#
.( 
   
   +
- ( !
- *(   
 #  $ +  ) %$ !  #)# !+    

 -   # )# 

.(   -  )+ 
 
# 
 %$ ##   #)# 
!


(   , ## # !!
 (   #    +
- (
!
- *(      
$ $$  $ +
  I#) 
 ! - 
  
 - (  -$9 


   $ %$ !  *( #)# 
  (-
 %$
 
 
 
 
   (-
 %$ !  *( #)# 
 
$ %$  
 & 0!!
  ( $ #' , $!#( 

# 
  (##
-  ## 
 
  I#)$ 
  

 (-
 %$ ! *( (
,)# G # $ #( 
     
9
,)# G9  $ #( * +# $


 -#

	 

  

    
  
  
,# )
 &
*( #)#
-'
	 
 
  
 $ )
 

*( #)#
-
	 
  



   
 	



   
0 ( D
# $

 (   - 
-  #( 
 

6 F
# *(F ## $
 #( 
    
 , -+
   (##
- !!
9
&
	 2 %   !  !  
   
 
   ! 
	 		  	 "	  
 #$	 	! 
     	   -	 .    	 
#$	   /  	 !    	    	
  	
&
( E 
     ? 
 	
  
 6  !( 

  & !
 6' ,
 $! 
 6  
 9
	  
 
    	 
   
 
   	



 

   




 

     (  
  &3  #$ ) !
$  
$!# )#'
,  + ##  
 # (  *#)##
- $   (##
-
!!
 9
6
&
	 3 %   !  !        
  #$	   !  !    	



  !  #$	
    			 
!   
   	
&
( 3 
  
    	



   + 
    
(     ? 
 	
  
 6  !(  
  &
!( !
 6' 
  
 6  !(  
  & !(
!!
 )+' E# ) !
$  !( !
 6
? # 
 ($ ,)#   (  -  #( 
 
  ##
$
 #( 
 
  &
# ' 5
 
   -  *
( #)# $    ( 
*) !# 
  +# $



? !        
$@# 
  
+
- ( *( !  
$@-   $ J# 
$! #( #+# 
  +# 1

  5+ $#

#    !$# !# 
  (##  $ !
  (
D
# $


.
 ,)# "  #	    
  $!# 
$# $# E  
 
 	           
 
          
? 
 +9
,)# "9 ?#( * 
 
+
$
# 


 , )
  -#
 *( #)#
        66L" .0+1 *
  
    	  66O .0+1 66L
  
    	  .0.1 66G< 66
0
-  ,)# 7 
   
 -#
 #  - #(

 
 %$ # + 
  !  *#)# (   )
 

?
   
 
 -#
 ## #  - #( + 

  $ %$ # + 
  ! *( (  *(
#)#  )
 1 5+  #)#
- !# # + #
# #(    -  ( *( ! $!   


 	    
E# 
   
 ) ! )
- *( #  -
#( 
  *( #)#
- $ # # 
 
# 
 (  %$
!
- *(R  -+
$
    )
  $	   

# *( ( 
  $	 5+  )
 $ ) D
 !
 
  -
 
 #(  
# 
  
  
 #
 
 ) 
   # 
 (-
 !%  

6<
3   
+
  
$4 ##
-
  ! ( *( (  - $!
   +
- ( *( 
!  #    $
(  *( #)#
- $  $
 )  
    (
!  D
## 1
 	  *( #)#
- $ 

 .
  $	 
  ( !  ## 1
 ($
   *( #)#
- !#  #	#  )  !$#  ( 
$ -+
$
 
!

 (  
+
$
# $- 3 
#
-  
$4 ##
-
  ! ( *( (  - $! 
  +
- ( *( 
!  !#  
 !
 

  
 
  $	 
  ( ! ##  !#
1
  *( #)#
- !#  #	# 
 !$# .
 
-+
$
 #    )
  $ ) !

, $
 # (   
  ( !  ## 1

   )M $$D 
  ,)#  )#9
,)# 9 !$# !#  ## ## 1
 !
+ ?,
=
+
$
# 


 
   

  
 	 

	   


 	    
 
+
$ 
#   *( #) #
-
0$)-
& *( #) #
- !$ #

  
 

'
 - #


# # # 
+
$ 
#   *( #) #
- $  ) +
0$)-
&$  )
 !$ #

  
 

'
 # # 
 -#)#

+
$ 
# 
 *( #) #
-
$  ) +
&)  )
 ) $ 
!$ # 
 $ '
$   ) +
&)  )
 ) $ 
!$ # 
 $ '
6L
.
  $	 
   ( !  ## !# 1
*
    +# $

  - + 1
 #9
,)# 69 !$# !#  ## !# 1
 !
+ ?,
=
+
$
# 
 
  Q


 
   
    Q
   	  0##  
 
+
$ 
#  , )
  *( #) #
-
0$)-
&
 - #
 

 )  !$ #'

# # # 
+
$ 
#  , )
  *( #) #
-
0$)-
&$  )
@ *( #) #
-

  )  !$ #'
 # # 
 -#)#

+
$ 
# 
, )
  *( #) #
-
0$)-
& )
 

 )  !$ #'

#  
#
  ) 
  !# $# ($  
#
-
D
 # 
  $# ##   #$
9 , 

#  %$ 
  $	   
 $
 ( 
$ 
 (##
+- (  $	 %$ + 

 $-
#   
  

  !! !
   !)#  #$
 ( +#
 !!
 !)# !#2 ( $	  !# 1
   
#  #$

$) ( %$ ##   !  )# !
 ! 3*
  $!
  
  !# $   
 ( %$
 ! ) 
 
  # !
  ) !

 #    ( -#
 
  (  
 !
 
 
$# $  
 )  $##  
-#-)# ( $!# #)# $	
-
#)#*# !! 	   !%
@!
 ?# 
 $ ) )
# 3 

  ! ( --
 

) $# $!# 
 # 
   (  

- #

  -
%
 !
- (  #  $   


*  )
 !
-  S!
 $$
  !$$ ( 
 "T
AB $
#     
 # --
 !
,	
- 
 
  -
%
 -#
   # ( 
+
 ( %$  ! *( #)#
- ## 
  +  
0  #  - !$$ ## ) $$
 ) *( ( ,
J
 
$4 ##
-
  ! (  ( 
 
 
  )
- 
#  -
# (  # ## 
 ) 1 )
 $!#%
  #  #
-  -#
  
 ) - 
+)#  .
    !)#$ 
 ) #+ ) 

-  
( !
- *(  

- 
6O
? + -  
 
 -#
 ) %$ # ! 
 
! +
 (  # )
% ($ !
- *( ## %$
$ ) )#  
+
 
$   ! *( 
  (

$  ) ##
-  !  !$$ 0 *( #)#
- $  
!
 )  -+
$
 #+  )  # !)# #  !+
*( #)#
- $ 3 
 # !   $  $-
 #
-   # 
 (  %$ # )
% ($   $ .
 
  !# F
 -#
F # #   $ $   !#
F*( #)#
- $F

   
  #)#
- $  $
 (  $ *
   
# $
!#   - %  $
-  


 )#
- 
$ 
 )  $ 
 #	# # 


$-
#     ( !+
-  #)#  
 
# %$ 3*
 +
- $
 $!
- $ # # ) 
(
-  
$
? ( 
	   
)#  $   -+
$
 ## !*
+  $ 
   -+
$
   
 !
# !+



3
##  + 
# #	   
($ )
 (   
$4
)C+ )#( )  
 (  !
# 	 (  
! .(
 # )
  $ 	   $ 
$ +# *(
( -# 
  
$  
   # !  

 1
 !  !  *

  )$ $ )#
E	#  # # )  $ (  
 - -$ 
  *
( #)#
-    *( #)#
- # 	! $ (  $
5+  #
-   + 
 
#D    ## +  
 
  
 ( 
4

AB 0$  = U	# 
  ##	

 &6""<' F=
+
$
#
8# $!
 
 =*#)#
-F S
# ( =
+
$
# =*

$ 
 
-$
 <7 ! 6<*"O
A6B 0#	
  # &6""O' F=
+
$
# ;	 
  
 
*
!#9 FE E
 ($ =# ?

-F 0!!#  
## *
% #
F S
# ( ;	 ; +# G ! 6"L*66<
AB 
#  
  
-! &6""' V,@) !# 
 
!
 ( 
+
$
##  
$V S
# ( =
+
$
#
=
$ 
 
-$
 +# <L ! *LL
A<B CH
  , E W
 5

 
   ;# &6""' F=
+
$
#
#)#
- 
 
$4  * 
 $!# 
# (  1 ( 
 
F S
# ( =
+
$
# =
$ 
 
-$

<7 ! <*<<
ALB 
 U &6""L' F $!
 
   1

 


$  (  =
+
$
F =
+
$
# 
 ;
=
$  ! *G
AOB =##
  
 5 
 5
	 S3 &GGG'9 F
 3#
67

 .
-
 ($  $ #
 
  ?# ;#+F
0

# ;+ ( =#- Q $ " ! LG*LO
A7B 3 ; 
   &6"""' F
 
 !
F S
# (
.


# =
$ L6 ! 77*<""
AB 3 ;E 
 0 S  &GGO'9 F0##-
 $
 ( (
+ ($ -
## $% !#
F 3 ,
#- L" ! *
AGB F
 
-

- 
 ( ##-9 (
  (F 
#- 3*
$ 6 GGG 
$ 
 
#- 3

 , 5-
A"B 
 E  # &6""6'9 F
 
 
# .$! ( .$*
!+
-  
-$
 
 > 0-#F #
 
#-
!9@@
(!-
AB 	  &6""O'9 F=*#)# , 
 
$F =
+
*
$
# 
 ; =
$  ! *7
A6B ,  $!9 -$*$!-
AB 51   ;X-)  
 ;	 U &6""'9 F$ $!# *

$ (  (F =
$ #  ! 6OL*6GG
A<B F5# , E$ +  (F # 3 

"G@6""" 
ALB S$ 0 &6""<' F+9 #)#  ( $$#D
@ !9 6""<F .000 ( 6
AOB E S= ; E 
  = &GGG'9 F,
-
 !##

$ $
 #+F  GG 6<
A7B E	 S E 
 3 S 0 &6""6'9 F
$  $
 ( 

E)#
- ( ( ($ # 0$
  5$
  3

## % 
F 0-## 
 0!!# =
$ <
!67*
AB FE*!!
9 ? $   ( !!#$
 	## 7
!!# 
 )# L""/F # 0
 -
 

!9@@#
-
AGB +   
  $
 S +
 &GGG' F$ M
 

# 
 .


# =
$ E9 0 E 
 =
$
0
# .
 $  2  $ %	 # #*
-$ #

A6"B  &GG'9F
-  1 ( -
## $% -
$*
$ I
 
 
F )#- , K#6O GGG
A6B )- ?U &GGG'9 F
-
- ;
  0-$#F 0
$!$  ?
-
   >0 GGG !*O
A66B +
  $
 
 SI*3
 , &GG"' V
 8# 

K $!
V =
$  
*	
-9 $ =
$*
 
 !$
 =#+ 
 )# K
A6B # S  # &GGO'9 F.
%
 (  D#*
 ##-
 
 
*
-
 )
F ,  =
-#
 S
# ( 
 < !O*OG6
A6<B   U  # &6""' F.$! 
  
 !##
 
 $
 )M
!!#
9 0 	 $
F 
- (  
# 0$
( 
 G ! G7*G<6
6
A6LB $ S &6""'9  (  !
 # 
 )#
-

 ! Y # =!$4 !"7*6L
A6OB $ S &6""L'9 F.
#  D ##
    F
!9@@
$
A67B F
 
  #
9 0
 !
 E  ?# E

  
  	#F &6""' 0-*) 
($*

 !9@@-)#-@)*
(@#@-)*#@


*-)$#
A6B I ;  # &GGG'9 F
 M   #
! #+#F 
 3#

 0-#9 ;#+
 ( ,
-
 ! !L7*O<
A6GB ,#  3 
 ; 
 ;) E 5	 &6""6' V
 *#)#

  $	/ =+
 ($ #!
*( #)#
-V S
# ( =
+*

$
# =
$ 
 
-$
 +# < ! G*O"
A"B ,# S
 &GG7' V, , ( .
# -
D
V , .,

AB ?	 . 
 $## = &GGG'9 F.
++ #
 !9 0 
 ( =+#
 ;	 
 ;#
  ,
-
 !F .

*

# -
D
 ( #
 $ 7 .


# $!*
$ GG
 5' 	
(# 1	  
	 *
		
?
 !  
   )   ) *(  $#  
#
  5##
- $#  $
9
 
  
 

       
   


 &"'
(% 1	 
	 *
		6  
7	 '	
?
 !   *( # !     $-
# 
$
 # 
  #
9 





     +
-  
 I

  ! M
-  $	  ( %$  
 %$   !+#
3  - #
   !)# 1
 #
 
  

I .
  %   #
  1  !! #( 
 (  

I
  $
 (    C   (  !! #( !
( I9
  
		






    

    
  
 


(  
     
  
 

.
  
   #
  +  
 I  
 3-  ,
#
   *  !
     
 
  D
# #

6G
   (   
  , $
 ( !    #( ! ( 

 I9
  
		

		





    

    
  
 


(      	  
  	 
 	 

.
  #   #
 +  
 I   C  #*
- 
  #( (    , #
   *  !
  

  
  
  D
# #
    (  


 


   , $
 (   9
  

		





    

 
     


(        
 
  

#+
-  
-#  )
  $
 (

 ( ! 9






 (  
     
  
 

	

 ( 
    	  	  
 

	


 (       
   

 &'

  $   $	  (## +  $
 ( 
 9   
(+ 1	 
	 *
		  
	 '	
.
  ( +# $

  #! (  - #
  $## 
 
    . #   !)# 1
 #
 
  
 I )

#  
$  1 ($  ( D
# $

  .

 
$   #
   *  !
    
 

 +# #
    (  	  5
 $
 (     !!
! (  
 I   #  )+  #
9
  






    


(  
  	  	 
   

"
#+
-  
-# $
 ( !  
  +# $

 

 ) 
 9






 ( 
       
  
 



 (  
  	  	 
   

	


 (        
 
&6'
, $
 ( !   $!#9   
/ ,
	 8 0
'
/(# /	 9	 

 $
  -+
 ($ &"' =  %$ $$D9
      
 

 (        

       
  
* ! I#)$  )

 (##
- !
 ( !%9
  



  
 

	


/(% 5'	 
9
   
7	 '	
? $   
I I#)$  # 
  
$ -$

(  $
 (

  & +
 
 , A66B (  !( ( *
I#)$ 
I
' 0$   $ %$ ! *(
? 
 +  %$ $$D9
         


       
 



, 
* I#)$ ! 9
 
 

  
 

  

  
 

? +  	 (  I#)$ !  

   
*

9 
 	  	 
 & ' , # 
  (##
- 

9
  

  
  

 , (     

 

 


## # ) (#%## ,   I#)$ ! 
 !%
(  %$  (9
 
 
 
   
 

 



 
 
   
 

	


 
 
 
   

 



 
 
   

	



.
   
   (-
 %$ ! *(  )
 !*

 ( ! 
 !%   C $ $- (  !

)+ &
 (   +

 '
/(+ 5'	 
  
   
	 '	
0-
  $   $ %$ ! *( 
  

I *! I#)$  
  
$ -$
 (  $

(

 &6' & +
 
 , A66B (  !( ( 
I
' ;!
 $ !  )+ ! ($ !#
-  $
 (

 
 



 
  


    
 	  	 
  
  )

 (##
- I#)$ !9
 

  
 

  

  
 

,  ( ! 
   I#)$  #
- 9   

  
  


   

  # (#%## 
         
? 
 )
  *I#)$ ! 
 !% (  %$  (#*
#9
 
  
 

 
  
 



 

   

 

   



.
   
   (-
 %$ ! *(  )
 !*

 ( !%   C $ $- (  !
 )+ &

(   +

 '
  0
  	  	  	 '
0  *)	
- #  $   %$ !  *( #)# (
!%  I#  -   *( #)# 
 
(# :
7	 '	
, *I#)$  3 	 3 (9



 


 
 
   

	


 (9



 


 
 
   

	


, % 

  9 
 
     #  
 


 9 
 
    ##  #  J

, *I#)$  3
   	 3 (9



 
 
   
 

	

 


  
 

	

6

 (9



 
 
   

	





, % 

  9 
 
     #  
 


 9 
 	    5
 
 

      


  
# 
$ %$ !
, *I#)$  3 	 3 (9



  
 

	




 
 
   
 

	


 (9



 


  

	




 
 
   
 

	


, % 

  9 
 	     #  
 


 9 
 	    ##  % 

  J

, *I#)$  3
  	 	 3 (9



 
 
   

	





 (9



 
 
   
 

	

 


 


  

	


, % 

   
 	     #  
 


  
 
    
   

 
 
 ) (#%## 
 $ $  $ 3
  	 	 3  
  *
I#)$
(% ;
	 *
		
, *I#)$  3 	 3 (9



 
  

 


 &'

 (9



 
   



 &<'
## ( &<' # &' $ # 3# 
  (  
   &<'


 #  #
-       3  #
-   	   &<' #
( $## +# 
     $ +   	



   



  )  
 
    
- 
 

, $ 3 	 3   *I#)$ (9



    

	

  
 

 &L'

 !+# (  (-
 %$9



 
 

  

	

  
  


 &O'
 
-
-   I
  -9 



 




 

 
   ( &L' 
9 



 
 




       ( &O'
5
 ( &L' # &O' $ # 
I
#  +  3 	
3   *I#)$ (9   



 




 

  

 #( 
  (  I
 
 ) 
 #- 
   - !)#
+# 
  ( 3 	 3  )  *I#)$    

 
 



 




 

   )  
 
    

- 
 

      #   $ +   
, *I#)$  3
   	 3 (9
  
 


 


  
 

	
 &7'
, (-
 %$ ## 
 ! (9

   





 &'
  &'   + ( &<' 5
  $ 3
  
 	 3 
 3 	 3  $## #+ +
 &7'   + ( &L' 
   $ 3
   	
3 
 3 	 3  # $## #+ 
 &'  
+ ( &<' 
 &7'   + ( &L'  +  ) I

# (9    



  



 




 

  

 &3 


(    
      
  
+#  
 
'
, *I#)$  3
  	 	 3 (9
  
  


 


 


  

	
 &G'
, $ %$ ## 
 ! (9

    





 &6"'
3# 
  ( &6"'   &' 

 )  5
  $
3
  	 	 3 
 3 	 3  $## #+
<
3 
  ( &G'   &O' 

 )  5
  $ 3
	 3 
 3
  	 	 3  # $## #+

   
 +
 -  



  



 




 

  

$!#  
 &<' 
 &L' # &' 
@ &O' $ ## # .

  3
   	 3   
# I#)$ &3 
*

 (    
       
     
 &G'  
 #
# ) &' 
 &7' #'
5 	 	

		 	
5(# /	 9	 


   
# D
# 1

 )
 !  
  

 ) %$ !   
!  
 ) %$ ! *
(  
!
    $ 
 D
# $

  

 +# $

 9
 
		





		

 

#+  
-# 
 
 (  
    )
9
 





  

	
(        

  
 ) %$ ! *(  +    
5(% 5'	 
9
   
7	 '	

  *I#)$  (
 
  
$ -$
 ( $

 --- 
!
   -+
 )  (##
- $ ( 
-#9
 
		




		

		

   


		

		

  


		

 

.
   
 


  
  I
 
 #+  
-#9
  



 


	

 

	

  3
## ) 

- (  




  


 
  I
  )
9
 
 
    
   



L
5(+ 5'	 
9
   
	 '	
.
    --- 
!
   -+
 )  (##
- $
( 
-#9
 


   



  

.
   
 


   


 
  


 
 
I
 
 #+  
-#9
 
 



 	 
 "	
.  #  
 
  
 ) !   

 (  
*
$ ## )
% ($ *( I# 
    ?# 
 
 6
) !  *( 
   
 &# !  $  +-
)
% 
 '
.
 
  
 < 
   )  
 *( ( 
 
$ $	 
#   ) *( ( ## )
%
 (# :
7	 '	 
 
		






		

		



		


#+  
-#9   
	
 



  3 ) 

- ( 

    )
9
 
 
   



 (% ;
	 '	 
 




		


#+  
-#9   
  
 
	


  3 ) 

- ( 

    )
9
 


 

 
   




O
 37
Recent publications in the series Discussion Papers
392 T. Åvitsland and J. Aasness (2004): Combining CGE and 
microsimulation models: Effects on equality of VAT 
reforms 
393 M. Greaker and Eirik. Sagen (2004): Explaining 
experience curves for LNG liquefaction costs: 
Competition matter more than learning 
394 K. Telle, I. Aslaksen and T. Synnestvedt (2004): "It pays 
to be green" - a premature conclusion? 
395 T. Harding, H. O. Aa. Solheim and A. Benedictow 
(2004). House ownership and taxes 
396 E. Holmøy and B. Strøm (2004): The Social Cost of 
Government Spending in an Economy with Large Tax 
Distortions: A CGE Decomposition for Norway 
397 T. Hægeland, O. Raaum and K.G. Salvanes (2004): Pupil 
achievement, school resources and family background 
398 I. Aslaksen, B. Natvig and I. Nordal (2004): 
Environmental risk and the precautionary principle: 
“Late lessons from early warnings” applied to genetically 
modified plants 
399 J. Møen (2004): When subsidized R&D-firms fail, do 
they still stimulate growth? Tracing knowledge by 
following employees across firms 
400 B. Halvorsen and Runa Nesbakken (2004): Accounting 
for differences in choice opportunities in analyses of 
energy expenditure data 
401 T.J. Klette and A. Raknerud (2004): Heterogeneity, 
productivity and selection: An empirical study of 
Norwegian manufacturing firms 
402 R. Aaberge (2005): Asymptotic Distribution Theory of 
Empirical Rank-dependent Measures of Inequality 
403 F.R. Aune, S. Kverndokk, L. Lindholt and K.E. 
Rosendahl (2005): Profitability of different instruments 
in international climate policies 
404 Z. Jia (2005): Labor Supply of Retiring Couples and 
Heterogeneity in Household Decision-Making Structure 
405 Z. Jia (2005): Retirement Behavior of Working Couples 
in Norway. A Dynamic Programming Approch 
406 Z. Jia (2005): Spousal Influence on Early Retirement 
Behavior 
407 P. Frenger (2005): The elasticity of substitution of 
superlative price indices 
408 M. Mogstad, A. Langørgen and R. Aaberge (2005): 
Region-specific versus Country-specific Poverty Lines in 
Analysis of Poverty 
409 J.K. Dagsvik (2005) Choice under Uncertainty and 
Bounded Rationality 
410 T. Fæhn, A.G. Gómez-Plana and S. Kverndokk (2005): 
Can a carbon permit system reduce Spanish 
unemployment? 
411 J. Larsson and K. Telle (2005): Consequences of the 
IPPC-directive’s BAT requirements for abatement costs 
and emissions 
412 R. Aaberge, S. Bjerve and K. Doksum (2005): Modeling 
Concentration and Dispersion in Multiple Regression 
413 E. Holmøy and K.M. Heide (2005): Is Norway immune 
to Dutch Disease? CGE Estimates of Sustainable Wage 
Growth and De-industrialisation 
414 K.R. Wangen (2005): An Expenditure Based Estimate of 
Britain's Black Economy Revisited 
415 A. Mathiassen (2005): A Statistical Model for Simple, 
Fast and Reliable Measurement of Poverty 
416 F.R. Aune, S. Glomsrød, L. Lindholt and K.E. 
Rosendahl: Are high oil prices profitable for OPEC in 
the long run? 
417 D. Fredriksen, K.M. Heide, E. Holmøy and I.F. Solli 
(2005): Macroeconomic effects of proposed pension 
reforms in Norway 
418 D. Fredriksen and N.M. Stølen (2005): Effects of 
demographic development, labour supply and pension 
reforms on the future pension burden 
419 A. Alstadsæter, A-S. Kolm and B. Larsen (2005): Tax 
Effects on Unemployment and the Choice of Educational 
Type 
420 E. Biørn (2005): Constructing Panel Data Estimators by 
Aggregation: A General Moment Estimator and a 
Suggested Synthesis 
421 J. Bjørnstad (2005): Non-Bayesian Multiple Imputation 
422 H. Hungnes (2005): Identifying Structural Breaks in 
Cointegrated VAR Models 
423 H. C. Bjørnland and H. Hungnes (2005): The commodity 
currency puzzle 
424 F. Carlsen, B. Langset and J. Rattsø (2005): The 
relationship between firm mobility and tax level: 
Empirical evidence of fiscal competition between local 
governments 
425 T. Harding and J. Rattsø (2005): The barrier model of 
productivity growth: South Africa 
426 E. Holmøy (2005): The Anatomy of Electricity Demand: 
A CGE Decomposition for Norway 
427 T.K.M. Beatty, E. Røed Larsen and D.E. Sommervoll 
(2005): Measuring the Price of Housing Consumption for 
Owners in the CPI 
428 E. Røed Larsen (2005): Distributional Effects of 
Environmental Taxes on Transportation: Evidence from 
Engel Curves in the United States 
429 P. Boug, Å. Cappelen and T. Eika (2005): Exchange 
Rate Rass-through in a Small Open Economy: The 
Importance of the Distribution Sector 
430 K. Gabrielsen, T. Bye and F.R. Aune (2005): Climate 
change- lower electricity prices and increasing demand. 
An application to the Nordic Countries 
431 J.K. Dagsvik, S. Strøm and Z. Jia: Utility of Income as a 
Random Function: Behavioral Characterization and 
Empirical Evidence 
432 G.H. Bjertnæs (2005): Avioding Adverse Employment 
Effects from Energy Taxation: What does it cost? 
433. T. Bye and E. Hope (2005): Deregulation of electricity 
markets—The Norwegian experience 
434 P.J. Lambert and T.O. Thoresen (2005): Base 
independence in the analysis of tax policy effects: with 
an application to Norway 1992-2004 
435 M. Rege, K. Telle and M. Votruba (2005): The Effect of 
Plant Downsizing on Disability Pension Utilization 
436 J. Hovi and B. Holtsmark (2005): Cap-and-Trade or 
Carbon Taxes? The Effects of Non-Compliance and the 
Feasibility of Enforcement 
437 R. Aaberge, S. Bjerve and K. Doksum (2005): 
Decomposition of Rank-Dependent Measures of 
Inequality by Subgroups 
 38
438 B. Holtsmark (2005): Global per capita CO2 emissions - 
stable in the long run? 
439 E. Halvorsen and T.O. Thoresen (2005): The relationship 
between altruism and equal sharing. Evidence from inter 
vivos transfer behavior 
440 L-C. Zhang and I. Thomsen (2005): A prediction 
approach to sampling design 
441 Ø.A. Nilsen, A. Raknerud, M. Rybalka and T. Skjerpen 
(2005): Lumpy Investments, Factor Adjustments and 
Productivity 
442 R. Golombek and A. Raknerud (2005): Exit Dynamics 
with Adjustment Costs 
443 G. Liu, T. Skjerpen, A. Rygh Swensen and K. Telle 
(2006): Unit Roots, Polynomial Transformations and the 
Environmental Kuznets Curve 
444 G. Liu (2006): A Behavioral Model of Work-trip Mode 
Choice in Shanghai 
445 E. Lund Sagen and M. Tsygankova (2006): Russian 
Natural Gas Exports to Europe. Effects of Russian gas 
market reforms and the rising market power of Gazprom 
446 T. Ericson (2006): Households' self-selection of a 
dynamic electricity tariff 
447 G. Liu (2006): A causality analysis on GDP and air 
emissions in Norway 
448 M. Greaker and K.E. Rosendahl (2006): Strategic 
Climate Policy in Small, Open Economies 
449 R. Aaberge, U. Colombino and T. Wennemo (2006): 
Evaluating Alternative Representation of the Choice Sets 
in Models of Labour Supply 
450 T. Kornstad and T.O. Thoresen (2006): Effects of Family 
Policy Reforms in Norway. Results from a Joint Labor 
Supply and Child Care Choice Microsimulation Analysis 
451 P. Frenger (2006): The substitution bias of the consumer 
price index 
452 B. Halvorsen (2006): When can micro properties be used 
to predict aggregate demand? 
453 J.K. Dagsvik, T. Korntad and T. Skjerpen (2006): 
Analysis of the disgouraged worker phenomenon. 
Evidence from micro data 
454 G. Liu (2006): On Nash equilibrium in prices in an 
oligopolistic market with demand characterized by a 
nested multinomial logit model and multiproduct firm as 
nest 
455 F. Schroyen and J. Aasness (2006): Marginal indirect tax 
reform analysis with merit good arguments and 
environmental concerns: Norway, 1999 
456 L-C Zhang (2006): On some common practices of 
systematic sampling 
457 Å. Cappelen (2006): Differences in Learning and 
Inequality 
458 T. Borgersen, D.E. Sommervoll and T. Wennemo (2006): 
Endogenous Housing Market Cycles 
459 G.H. Bjertnæs (2006): Income Taxation, Tuition 
Subsidies, and Choice of Occupation 
460 P. Boug, Å. Cappelen and A.R. Swensen (2006): The 
New Keynesian Phillips Curve for a Small Open 
Economy 
461 T. Ericson (2006): Time-differentiated pricing and direct 
load control of residential electricity consumption 
462 T. Bye, E. Holmøy and K. M. Heide (2006): Removing 
policy based comparative advantage for energy intensive 
production. Necessary adjustments of the real exchange 
rate and industry structure 
463 R. Bjørnstad and R. Nymoen (2006): Will it float? The 
New Keynesian Phillips curve tested on OECD panel 
data 
464 K.M.Heide, E. Holmøy, I. F. Solli and B. Strøm (2006): 
A welfare state funded by nature and OPEC. A guided 
tour on Norway's path from an exceptionally impressive 
to an exceptionally strained fiscal position 
465 J.K. Dagsvik (2006): Axiomatization of Stochastic 
Models for Choice under Uncertainty 
466 S. Hol (2006): The influence of the business cycle on 
bankruptcy probability 
467 E. Røed Larsen and D.E. Sommervoll (2006): The 
Impact on Rent from Tenant and Landlord 
Characteristics and Interaction 
468 Suzan Hol and Nico van der Wijst (2006): The financing 
structure of non-listed firms 
469 Suzan Hol (2006): Determinants of long-term interest 
rates in the Scandinavian countries 
470 R. Bjørnstad and K. Øren Kalstad (2006): Increased 
Price Markup from Union Coordination - OECD Panel 
Evidence. 
471 E. Holmøy (2006): Real appreciation as an automatic 
channel for redistribution of increased government non-
tax revenue. 
472 T. Bye, A. Bruvoll and F.R. Aune (2006): The 
importance of volatility in inflow in a deregulated hydro-
dominated power market. 
473 T. Bye, A. Bruvoll and J. Larsson (2006): Capacity 
utilization in a generlized Malmquist index including 
environmental factors: A decomposition analysis 
474 A. Alstadsæter (2006): The Achilles Heel of the Dual 
Income Tax. The Norwegian Case 
475 R. Aaberge and U. Colombino (2006): Designing 
Optimal Taxes with a Microeconometric Model of 
Household Labour Supply 
476 I. Aslaksen and A.I. Myhr (2006): “The worth of a 
wildflower”: Precautionary perspectives on the 
environmental risk of GMOs 
477 T. Fæhn and A. Bruvoll (2006): Richer and cleaner - at 
others’ expense? 
478 K.H. Alfsen and M. Greaker (2006): From natural 
resources and environmental accounting to construction 
of indicators for sustainable development 
479 T. Ericson (2006): Direct load control of residential 
water heaters 
480 J.K. Dagsvik and G. Liu (2006): A Framework for 
Analyzing Rank Ordered Panel Data with Application to 
Automobile Demand 
481 J.K. Dagsvik and Z. Jia (2006): Labor Supply as a 
Choice among Latent Job Opportunities. A Practical 
Empirical Approach 
482 T.A. Galloway 2006): Do Immigrants Integrate Out of 
Poverty in Norway? 
483 T.A. Galloway 2006): The Labor Market Integration of 
Immigrant Men and Women 
484 J.H. Fiva and M. Rønning (2006): The Incentive Effects 
of Property Taxation: Evidence from Norwegian School 
Districts 
485 M. Greaker and Y. Chen (2006): Can voluntary product-
labeling replace trade bans in the case of GMOs? 
